will be maintained until initial implementation of the operational system in 1984. Recent experimental tests indicate that the signals from GPS satellites can be used to determine relative positions with 1- to 2-cm accuracies in essentially all-weather conditions in a matter of a few hours over distances of 100 km or less. Over distances of 1 km or less, accuracies of 5 mm have been obtained in 1 or 2 h (Counselman, 1982). These capabilities have important implications for upgrading, densifying, monitoring, and maintaining geodetic control networks.
If the development of GPS technology lives up to present expectations, it could shortly revolutionize surveying and supercede all current horizontal positioning methods. It would be fast, inexpensive, and accurate. Points could be located wherever needed. They would not have to be located on mountaintops, and no observing towers would be required because the control points would not need to be intervisible. The receivers would be small, lightweight, and easily portable as backpacks. They could be set up, turned on, and left to receive and record signals for later processing at a central site. Observing times would be on the order of an hour or two, day or night, in almost any weather. Furthermore, unlike classical methods, which do not determine positions and elevations at the same time, GPS is a three-dimensional system (Counselman and Steinbrecher, 1982; MacDoran et al., 1982).
With the cited advantages of GPS, it appears that this system can increase productivity, reduce costs drastically, and produce accuracies that are not attainable by any other means. Equipment that could be used for survey control for the average county has been on the market for only a short time. At present, a receiver costs about $100,000, although the price can be expected to decrease as the equipment comes into wider use.
2.3.5   Other Positioning Technologies
Other positioning technologies should be mentioned. For example, the advent and continuing improvement in electronic theodolite instrumentation is probably the greatest advancement in surveying instruments since the development of electronic distance-measuring (EDM) instruments. Several models of electronic theodolites are available with various accuracies, applications, sizes, and prices. Although the concept originated and the first model appeared in the late 1960's, the greatest acceptance, demonstrated by volume of sales, has been in the last 5 years. Improvements since 1970 have reduced volume and weight, increased accuracy, and provided greater versatility.
Electronic theodolite instrumentation integrates an electronic theodolite, with EDM and the automatic recording of measurement data. Provision for connection to any on-line computer is often included, as is the internal computing capability. The distinguishing feature is that the theodolite is electronic. The essential components such as uprights, telescope, axes, clamp, and motions are largely identical with those of an optical theodolite, but the electronic theodolite has electronic circle readings.
These universal instruments excel in most surveying applications, including read-